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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
element which can obtain stable high luminous efficiency 
for a long period, 

SOLUTION: In this light emitting element, a 
semiconductor LED chip is provided in the recess of a 
package and the recess is filled up with a light- 
transmissive resin so as to cover the LED chip, A light 
scattering layer in which an inorganic material that 
scatters the light from a semiconductor LED and which 
has a glass layer in which the inorganic material is 
scattered and a resin layer formed on the glass layer is 
provided between the recess and the light-transmissive 
resin. 

COPYRIGHT: (C)2002, JPO 




-1- 



Best Available Copy 



• 



THIS PAGE BLANK (uspto) 



(i9> B*mmr a p> a* & BB 4* H= ^ m <a> ai^asa^ 

#132002 -33517 
(P2002-33517A) 

: ■ ■ . (43)&iBB ¥$14*p 1^310 (2002. 1 . 31) 



(Sl)Inta' «S>J3E^ FI . . f ^. r(m) 

H0 1L 33/00 HO 1L 33/00 N 5F0 4 1 



. W*«©IS:14 >OL 0£ 9 M) 



(21) fflK#^ 4#H2000-249811(P2000-249811) 

(22) ttl«B ¥^2^8 £21 0(2000. 8. 21) 

(31) «jfe«^^#^ «P»2000-135S70(P2000- 135670) 

(32) «ifcH WS124P 5^90 (2000. 5. 9) 

(33) «5fe«^|gH 0*(JP) 



(71) ffl^A 000226057 

®s^wmm-hi'Brsa49i#fl!!ioo 

(72) i^w# &m mm 

&&>&mmiti±>pttimm&moo emit 

F2— A(##) 5F041 AA07 DA19 DA20 DA35 DA39 
DA44 DA45 DA47 DA56 DA58 
DC23 EE25 



(54) [&m<D&m &%^t*<Dws&5m 

^T, Dfl^fc^^8fJitt<7)|SIfc:^flcLEDA^<7)3t 



■ 




(2) 



#1^2 002-335 1 7 



1 



2 



[ mm i ] mfruzimte l e d * >y r**R»t 6 

ft.', -e<0^#LED^ y7°i:MLED^ y7°CO^< 

mm+iz&^x. 



imm 8 ] mi em i mssmw msmi* l e d * > y 



a^>±ia3fcffcSUI<i. ±ia*U8W^^lic$ft^^ [fM^SlO] «SEflSl«JIB*fcl9IE»'2 «!!&■*«-?■ 

^xJli:. ^9X*<9±fcrajR£ftfca^*fc£3rL ft-fft^U a-yfflffib x.#*tis®ffifrt>%:&mm7 

[|f*«2] ^/^-^IHKl5fc¥»«cLEDf--/7- .■ [ftS&Sll] ^fcJ|M»*L-EDf-vri:*qW« 

**RJt£>*U *<Wif*:LEDf^/7'£S:3 J: ate-hfB ZifrLXVJ ^-*>f-f ^SftfcH^l Oteffitt 

GngP^^tt^at^«$ftT^^^-v7*M^3fe^ cofBfcfg^Kfc^T. wiBH 1 HWBf^^'J rj-y^Jt 

jjenaatiJbaaaai^ji&fcoiiBfciE^flcLED^ [st*jsi2] Hfriemi^fliiii:i>riem2©fliJi^ 

4»03e*ms**t^i^*^Sftfc3ieilM?&« ft-fftx** HBIiifc >- U 3->«Bi*»<>**Sir*5l7 

^it-cab^ft^i—scod^c^v^-rft^io^feK t. 

1 ~4 V> a fe<ov ^-fft*> 1 *£E»05S£#*?-. IWBy;WjaB<Ofll 1 IHJJMtoBcSS 2 ISfflgJf fcflWW-* 

. [f*#JH6] ;ty*-^C!I»fc#*flcLEb*v-:r W*Jt»t-*£i:fcJ:0»2ttfl|gJg*»j«;-rftii:' 

imvt>ti. ^4mMELE.Df-<9r7»saj:'d(c±e 30 . 

Dflg|5{c^tt^Si^5E*§ftT=5rS^>-/7^«0^#^ ftrtami ffilg®tMiam2®Jii®2-|iFB#^^b$^s j: 

^LED3&»^<^*t^s**«aiwfi*»-^r*i cooo 1] 

LTtt^iifcfcAOy^^^iain-^-f'V^JiS- [000 2] 

i fc i: , [«3|W)a«f] ^B^-f t-H(LED)lt 

±IB7-V^®<7)ii^3— t- 4 y^m<r>±.\,zm^ 3— T" "PT'fo D5tJJft#&< v ON/O F FBIWWtteftftT 

<^f*il:fcJ:OttWJf*Jft(W-*c:k,' 40 ^4Cfc*»6, »^Offi3ftfc:«C<«fflSftTV^. 

±ien?i3-X'f y^mtm^mt zmitzit&z 1 1 [0003] ttz. mzxit, mm9^tfsm&i*yy 

i-ktt^f^^mknm. fjynLEDtfZKmmztihXoizz^xzx^ 

[ff^J!7]. i*±C*iftLEDf77'i!i<ilt^ i. 

ft. Mia i t i ^LEDf--yTtBUia^«!:LED^>yr [0004] iOf-yV^-frLEB (f-y7"^-f rco 

m i «is«fc«rse» i«jBJi<r)±fc»j«$ft*at2»j!s y^tfztircmz l e d f- v r ^ s a «t a 

rat,.TIWE*ll»lll**fflJ«^*««*»^|iIgE«2«ffi 50 &. 
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[0005] ttl. ~mz. 4m»frLE Dfy.ril G jB&fc i . 0*Sta«*«^L. JtelSIKFtefcVvcWv^ 

aNw<wt^&mm^%&p i mftmkn!mim n*)tfL%>mzmm£felxn&zti) { mMX'br> 

£^LT>://l^n^£»j£LTflWte*u p¥ , [00 14] p nig&gtXltfg®m'emtLt:% 

[0006] txt<7)£ o izffii&ztitz&ftmTizti^ mft&wmfr izftttzti. mmztiz . 

x. ^mwLED^^y^^^t^tircmi. mxmt i o o 1 5 ] u&»L$r*«s>, fs*LEDf77tM 

[0007] tfc. m&xij., mmm^xx dbm-&^ 10 Ga pcomvtm 3. 3W%. tA mmm 

mtm^tflkfr^ixXte*) . #z£ft:LED^->y7V53Bt ^ ': 4 . O^K) fc*tLT. j83fcfflfflB<*>JBB3fsjs («i 

*&»*J:<«Wtc^S , **ifc3& f ^t**ol5l l 5jC 3-ymfee>m$rm : 1 . 4~1 . 5S«) l±/h$v^fc 

[00 08] fBe*^fcfeV^T3tJR0*fLS!*Sr|*l±S ^LEDf-zTt^ttSfltt^ET'^I^LTL^ 

•frS^Srffjii: LT^ajFIAJi^cBr-fb^^^^ t\ ®m<0&\,^<nmK)liiLWmi±ftt>tiiz<fr~?tz 

m®¥Al)\^j:&famtZffim\,ztt&z&x^-/dr-i;a> {^W^ED^yy^zm^tz^t^mwrnmizX 0 

wttcommiza-h^zztizzowmmmtzftftttM i»jK3*i**£#&* ) .■ 

fc^jR-f S«3ft£il*Lfc <#HS¥l 1-284234 [00 16 ] — ^ ^#LED^yTijg3£ttltfJ!§i: 

^£38) . ^O^L^jttCifLjf. «LEDf 20 OP^C Hifle^#:LED^«yroJS*f^i:Birle@3t'tt 

* 7frt>ftj) ztLxmmizAmztLtzfttfftmLmiz mmcommmt <ora^Js^s-wrs wis **is(tAft 

£ . *ra&R. 3tc7)ix o ftfusfc?* * & <r t wx- mmmvizm t immmmmm ( mmm $mm<vmtfm< 

[00 0 9] ^BXOffiL^SrS^Sffil^^t L i:*^^§it§^^fcV^T, ]SJgM^Jl<0*mi: t 

mmmmizmhttt^f-vy^AyLEDiz^ xim&tfvxitt&j.bti&w. m^^^^y-y 

x. ^mw^ED^yybmim^mmmh<r>^z. m -^wmizm^bx^b-rhtrnt^^xcom^ 

^tiO^SM^^^-Sff fc(pi 9 . Ji; MZ& „ ®^* ? 2^<£itS^7^1fl*>*4 0 0 

[00 lU]-f; ; -«ll:;: : yi) ^-^'ffilt^it^T® j^*^*»«&y V>=^)»Jik«k*f 35 btm^T r ' 

mm%1)K. £.lzWWfctmfctcom&&lzt^^Xtyti7b £^y#&±J##i:-r&fc£>. f£36I9«ifi;&#7X£ 

ft. • ' ^^«JB*S:JKtfW-*fc, *<0*iBfc:*JV^t4lK7bS, 

[00 11] fdT, ^ifcHAii^tt LEDf-y7S #4 LXLZo.t^o ffiS#£> ->fc. 

WIITOS'lUWRfiSRO/h^V^y 3->HHB*0*4>" [0018] ***LED^-y7"^li«Vy =7- 
*H^JfCE^HLT*^X^$>^JfCSo v fc 40 ' VlBJg^^feM^WIST^HLT^fexxK^^WJirr 

ttz (^^8-3 3 5 7 2 0). .V^ffflfefi^ttt. t&m*) is.V 

too i2] miisV3-.ymm<D£tzx.#*zs®mm£m 

'BMtf - * ylZlttfMM § *UfeJ*p* t & fSttlBRK: «fc 0 [00 19] Ulm, LED l«OlgWH i 0 

[00 1 3l"i<Ofc»f=*«taJB4:fl&^)fl*i:<?>»iii*« Df-«>7"±fc^Si'ttJKJl*»J«U.- § ^(C^ct)±(c^2 

M«Lfc»), *llttWa#fc>K'f > H3W»««il*#<0iai 50. «B«»*ULED<0«*T*Jt! fliTIEflt'l «J|§ 
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[0020] — mmtftmisoa-yffiflit—mzm [0029 ] ttz. *»^tc«*asi tm2<o^m^- 

#f^>^ya->;«M»wr*fa64,A»<, ^'^m . nrch&z burnt Lv>. . 

fcttLTH^. «->T, ^^^ffiSriSStff^v-'; [0030]$ fcfc, iSt2tf>3B£& 

[ 0 0 2 1 ] *z x\ *%>mz. ±3& LtzmmzMik [ 0 0 3 1 ] *awrctt, m<&?y*wmza&im 

u ^mm^bfcm^ytn^mLnm^^^b^x' 10 v^x^iz^mumtz^m^-t^^b^x'^h^x'® 

[0022] ft*. 

[aaisrfi^i^ft fe»*o#a] 1 [0032]*^. ^swattf h mtm^cnm&m 

*y7-#l&tt£*U fWftLEDf77-tlLED ft. ^0¥##LEDf--y;7"£?I3 i "3 fciJEDPSffcia 

f^>4< t i>ffl*)comft±.*mo i 3 taJttHB ^^flg^^^ixT^S^-yT-MO^^co^jg^ 

ffiWJifc^ratilB^mWkLED^oaKSrlKSL^-Br* WPfcJJE¥»*LE b^^co^^ijtaS-fr-S^^WSf 

ma. iMimmtmwttWLZtifctf^xmt. mx^x 20 1 1 , ±ie*E^n-x * >^j£±tBn<y ^-^comm 

[0023] z<n£oi,z~tht. mmmtmrnrnttf ym^nzmm^^-y-^y^h^tizii^mmmi 

mmzmvtc^z. ? kts s <dx\ ttmmmtzxz mm-h z t . ±tBit«8=7-f- ^ y^mtmmmt zm 

&#14#f#£ft& . [0033] itoi 3 , tf^xJli: ; ®fltil 

[ 0 0 2 5 ] • 4 » #f|HJJ<7)S?S 2 V)3&tm=Fte v ±f BS 30 [0034] ^m^m^ 7 tzimwftm? 

m*T&ifcthtZ#>iZ^ ^•y^->'<^|SgPfc¥##;LED li.' flWBB«*3Slfr*-*fc»fc. *#±t«LED 

fy7*«ltia^. ^^flcLEDf-vT^Sd.fcd -f-yTWRJtfcft.. tME3m»*L E Df-.y^fc miffing 

K®ff%mkttLx%&zkz%fmti-&. sffiimmmt:m&i-&&wfr&m2m2®mmzmtfL 

[oo 26] ia±n£oizm&^&t±Md[m<oMMiz i-&m\^k®j&tf&mz&fci-&mjm®m£?rtz> 

£K>ft*5iMLX. MmHzlM&'tyy- WlXlzft. 40 'itSWRfc.r*. 

^«t=5r^j; 3 t-c-# s<ot\ *<mmtmtz m&±iz > mtz. mimmk^mmmz&fcLt:® 

[0 0 2 7 3 4fc, *IHBt:CR<6!B 1 b%2<V%3tm- bm^2®mmn±f&tttf*ti'ctiG®MbmW®i*> 

x-it. ±&tf7*mb±.mmmmbcDmiz. ±ib^^^ ^v^si^t^^-c-S)!.*!^. mrifinnsf^tmr 

imtvw mcr>mmm<mi®mm(r>miffm<4mwLKD^yy 

[0028] ZV£ -3 & , #7A®b®mmb £ 50 Oim^b ^3 BMR*«jR0&^ mf!fi¥#*LE 
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Dfv7t tin sis i mmmtfmm- s we¥#«c 

"*ws^ r*j± & £ k tfx% a. $ ^ t , miais i 
« k frie^ 2 t nmzis v *t ii s Miam 1 mrnm 
tmffi2mmmb<omzmi$mtmzmi-s>ZL t iz* 
y^mmt,zmmmimik^&mftWft&L%^<?>x\ m 
f&mmzm*rmiz'j?%< k*,gtt±fc.. miz. mi 

fttz J: *)ft*mMftZ Z b & < «k 0 & vtf&m. K> ft L 

8MiiW»4ft£ . 4 , * i «bi® k m 2 ®mm^>^ 

< k i -"S"^»I»5MH»<0/h* v ^ 'J n - vgjflg^ fc 
ik-r§ik^'T-#^. 

[0036] *fc, *3&frn^8teim<?>ffl&li=P 

m i tsjHM**Mie*^*LE D^^rsrSo ± a was 

COO 37 J Znko-fr&b. JH2WRJ|^>m4«fll 
1 ®I§/l<^#r¥<¥^#:L E D^- y T^iWSx^b W 0 

m&&&*)fr^m-er. m^m^RD^-vy^mmiz 
msm2®MmTm?®&izimvx . mrfe^&LE 
Df-/7*kfltffem i mmmt m&mB£&»&%ff>&&i: 
tttfm'jrthnx-. yt?m o ft LMmz «t w 
i$-£&rk#-e#£>. . 

[0038] 4^, -^Bj(7)if5R]59 tieiJ<^3e*-7- 

mnssii ffiiw® k tinam 2 « Agnate ^ u r? ymm 30 

i 0*Si:k*W®kT2.-- -"- :• 7 

[0039] z<n£oiznm-& k . mw&immsm. 
*<*yh3v^y 3->i»iBT-as6t9i5» 1 mm turn 

C0040] £ fc >■ *ll^lt*3S 1 0 (ClBtt<^>f«l9R 

->»iikx^^iiiT:'*>i>ik^Sk-rs. 

[ 0 0 4 1 ] Z co*. 0 lcflMb-6 k '„ K%£?*ilittx 40 
[0042] *«h,B(?5»*3B 1 1 (cCtt?>&£* 

*«w<ow*jh 1 0 tcf aid^ftfiimcfcv . 
&kc<bi>m&bmmi&bnm&mt:msm 1 urni/i 

10043) zcozo izffifcl-'i b , k fcffiftk 50 



mo<r>x\ mimimmm<?>i'V3~>mmxmi>te 
UMz&n&mw&nmjbmiwixmzm±-t& ; k 

[ 0 0 4 4 ] £ tz . *9&&m$PX 1 2 teEIROfBe* 

t . Men 1 « in* k Mem..2 tsi^s^^iimx^ 
iswmbisV3-y®mx'hhz\~bzitmb-t2>. 

[ 0 0.4 5 ] :«J:o teflWW* k s ^<7) y>j3-> 
10 fflBS<?5i3iffsft J: 0 i. x*df a^Wil^a jf*<o**«i*v ^ 

^flg/itfOSlfr^<^#:LED^-vrc7)®^. kv^ 
08»j&W 0 , mriE^(* L E D> v 7" f - Sfflffc: use' 

m2mmmTmd^izt:mLx . wiiEr¥Mifc LEDf 
. v r k «re«f 1 stii® k otiiffiicfc it* ^-^Ruta* 

[0046] 4^:. *fHB«)S9*3Hl 3lcfBK<7)fBfcl?t 
*»HB<0ll«5i 1 2-fcie»Oll313R^tctev^' 
^< k t»*k#«^k<7)^SilS-mrie^2®fli®c7) 

ija - ymmx-m? z b k . 

[0047 ] CKOidtfllk^ k. kt*«sk 

mo<r>X\ m^2ffi^M<ni'V^-yM%liX'mbivfc- 
UMz&lf&mWMcr>Wix7bmmrfii&Z$fi±~t& Z b 

[004 8 ] t^c. *^^*)*^7^^Mjt^ 
"14, S*±tC^»«cLEDf--y7-*«|g{t^n, MIE^ 
«sLED^-«y7'5rS-5 J: a ^B?iiS«*:±^@3^Sffli^ 
^SnT^ijffeM^P^WaSrkfc^v'^. ^<k 

"t>***cii£W 1 'ttH^tjfiftr& ttmm&T&'z biz 
i 0 1 mmmz&ffrt h zbb, m&yjwt. 
ucom 1 ®wsmcD±izm2mm'zffif&^'&miz!mi 
•t&zbiz£*)m2m^m*wm-hzbb, «nami 

}Sli®kMI£m2ffll|gJik lfeH"*fc«fl:S**C k k S 

[0049) ci^cfc o iz-t&b . m 1 ®mmb\ ts2®\ 
mmb, mi®mmbm2mmmb<Dmiz&&r zm®. 
ffi%m*mmizffi8frhzbtfix'%$. 

[0 0 5 0] * 

mwom&coBmi inmo&m 1 ] mr; m 1 $•# 

W(Mtt*o\vxWft?h. 

[0051 ] **BjtffiS|Qt<?0»« 1 0$B3£fHU 
V N'-y ^r-S/ 5 <rmU 5 c <7)rt»tc4^»«c LEDf 7 77 

wffl&mm 6 T'^-/^ f $ tix t£ h wmmskimm* 

[0052] K9fc«»ffli?>5tefc*^te*$vvc. ys'v^- 
^'5 tt, iEAcOSSHFTft 4 1 WOWSSIHFS a ; 5b. 



T&Htf v y—^tizx o ffi&z fit . 

[00 5 3] ^LEDf 7 7-7lt Witf* 

~y t a TmwLkizm-itifv ^A&msfotffe&ztix* 

t) ^ v >r_ ^ 5 ^pggp 5 c cr>imiZ? J # y x 4 V 



[00 54] -eLT. fti&SUf l OJi, 

[00 55] fttC^HSfi^JB^SBISa^T 

fttssui i o#\ t i om^rf-ftm.-ziiTK'om . 
gp 5 c <rmm&wsmz&*h x ? tcjKfi$*ut^ 

.» 3 fc s x^^m i fcstiig® 3 1 nmizGL&t&mmi 

[00 56] :*3»fttf>#JIMC*iVvt. iMiif||2tt. 

T&#?.xm®ftt>%:'), mmm3 tmT 

t txmmm s £mf&tz®imtm>t?% k>. *f?xm 

i k&-rzmftfrt>wmm3 twtrtmwz^^x^ 

[00571 £xt<7)£ o izffij&ztitzmiifc<DmmcD?m 

[00 5 8] Z\tl(,zX*). ^mi^L.ED^-vT7i)>^Hi 

[005 9 ^itiojKBtfDsee^Ttts set* 
imioiz&^xwfrf-xhzTioi {m\\rt-? 
» %&?zm®!MX'frhtf7xw liztt&z itxmmtt 
mrnmmj-? >mn=.# lt t van wt\ 
xTMit-ftMttmzk *)wm&tt£*t& c fc < . 

[0060] ^< ^mbcoBm^m/tm^xii. #y 
xmit mmm 3 1 comizMf&imm 2 zmfx v > s ^ 

1 1 mmm 3 1 t . *«tf!WM£fcn 

[006 1 ] U/»L3r//<^ *fMJftt. *Mffi£5fJf 2// 

biz**), v&mizim Lx,ffim.mzmmco&fc£w± 

■?&Zbi) { X$&, 
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[0062] ttz. ^mm<omm.<7)Wm=FX'\t. . 
xji 1 b®ffiM3b<7>m&®&imm2*m'tx^h<?) 

X\ #yxm 1 t«M3 fc Sri£fiN»«lS-fr3t«^fc:lfc 
[ 0 0 6 3 '] ifc, 2fc|H6<OJBJB<?!)»*»^TJi. #7 

xm 1 1 wis® 3 b <omizms.m^m 2 zm$L vx^h 

<nx\ tiMi&mffimnJzZ i/ 1 1 ®St^(D/Jn$ 

10 t tfxz ztiizz*). tfyxmib mmm sb^m 
iz^mwtizmimtfmttz>mm*fr-iE l^vw. 

5 x® 1 fc Wli* 3 b em<VK0EMt* Wj±TZ h . 
[0064] L^^o T . KflS-f - ^ «i-?TSS^ 
BCSL«ii>t*3&«, '^5X1 1 b®mm 3 t^)ffl-CRW$ 

c t * < . 7gmmmt> zitLxmrnttiJHz 

< T'S I) . 

[0065] ^t= s ^HSfiOJg^J^R-^fcfcftS^ 
20 (1) ^U^^-t-tfV>Xii^n=¥-9-^S:'S-tlfc 

^-•2.«f^^v^^MM yy-t Lxmiti-^y^m^-r 
zzbizj:*)^ mfcr? y&z&tsmmzi-^ < yrm 

(2) mz. yz-tttmm^-T- a yrmz* 

30 BHKo^rawiiT* h mm* 3 ^ ^t^j: 

0 v tmm zmm-z . - • ■■■ 

(4) *lt. *<^B®<o^iwrr*iMi3-f'^>' 

[00 6 6] I(7)J:^(cLt, T i 02?i^'7MS[§ix 

itmxm i b „ ffiit® 3 #7x1 1 fcttiBg® 

.^Hfc:fi»r5ifflJ«««*2 *»fe*636«aJi 10$-. 
DflgP 5 c <0lSiB&^MffiH fcJBjR-f S Z\ b tfXZ Z> . 

[00 67] ■r.r-Cs *3*flB*=fe^T« #7x11^ ' 

40 (ci'"5^9XJI^|ft-r*Ci:* J "e#4, Wilful/* 

&ttb^h*m>uyy-*m^hzbtfx'%h. 

[0 0 6 8] *^|0StCi3V^T, fflasfln&fcfct win 

[0069] &.±<DmmBBX'&. 3KSta • t&mtz 
Gi-zwutrtyzmizmw ttzt\ *fmnz.tmzm 

50 tiii*coffffla»*srir-r«. 
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[ 0 0 7 0 ] £ fc. *WDrr*i, • fe&ttSrlTL 

[007 1] .JSLhomfc^B-C**. Wliif 3<0 
[0072] ULhOlS»<0je»Ttt; GASP 5 c Sr^rTS 

j^y^-^s^^tzmxmmLtzifi. *mmz.ti£.- 10 
[0073] mui. mfc±te*mtk LEDt^ vtm 

*PfeH«^fflifc»**i-*. 20 

[0074] * mm.^mi <nm&mi . 

yS -y ^DflgP 1 5 e <?Drt[«fcs W^ffUlSfcO^ 

Jg 1 CSEtt^NltflcL 'E Df»/77 tfjtftffiSBlT'^- 

[0075] mm^imzcris&tm^z&^x , 

-5> 1 .5 (i, " jEftOWPC** 1 ^SffiJSf 15a, 30 
1 5 b t V LE >y T^Jl^^DflSffh £ ffit£ : 

at', y i o jsis$ ft?. . 

[00 7 6] WLEDf777(l /^y^r- 
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•j Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION — — — — _ ___ 

[Detailed Description of the Invention] 
[0001] . 

[The technical field to which invention belongs] this invention relates to a light emitting device and 
its manufacture method. 
< [0002] 

[Description of the Prior Art] Light emitting diode (Light Emitting Diode) is a semiconductor 
device, does not have a ball piece, and is broadly used for various uses from excelling in the 
ON/OFF drive property. 

[0003] Moreover, recently, many chip type ; Light Emitting Diodes in which a surface mount is 
possible are used increasingly. - 

[0004] This chip type Light Emitting Diode (chip type light emitting device) is constituted by being 
filled up with a translucency resin in a crevice so that the semiconductor Light Emitting Diode chip 
may be covered, after die bonding of the semiconductor Light Emitting Diode chip is carried out to 
the crevice of a package where the electrode lead was embedded and which consists of a liquid 
crystal polymer,, for example arid wke bonding is carried out if needed. 
[0005] Moreover, generally a semiconductor Light Emitting Diode chip emits light by the pn 
^ U . n . Ct : 1 _° n ! eCti ° n ° t fhe> barrier laver b y P semiconductor layer and n semiconductor layer whic h 
consist of compound semiconductors, such as CiaN, joining directly, and forming pn junction, or 
pinching a barrier layer in the meantime, forming terrorism junction in double, being constituted and 
impressing the voltage of the forward direction between p semiconductor layer and n semiconductor 
layer. 

... .[0006] In the.light emitting device- constituted as mentioned above, outgoing radiation of the fight " 
emitted from the semiconductor Light Emitting Diode chip is ahead carried out through a 
translucency resin. 

[0007] Moreover, recently, while the brighter light emitting device is called for by the low power 
and raismg the luminous efficiency of a semiconductor Light Emitting Diode chip, examination of 
the high structure of the extraction efficiency of the light to which the outgoing radiation of the light 
in which the semiconductor Light Emitting Diode chip emitted light can be made to carry out ahead 
efficiently has accomplished. 

[0008] These people proposed the structure which forms a light-scattering layer in a crevice wall 
surface by making a resin distribute the dispersing agent which consists of inorganic material such 
as titanium oxide, previously, and carrying out a coat to the wall surface of the crevice of a package 
as effective structure which raises optical extraction efficiency in a light emitting device (JP 1 1 - 
284234, A). According to this proposed structure, the light by which the light by which was outputted 
from the semiconductor Light Emitting Diode chip, and incidence was carried out to the wall surface 
is scattered about by the light-scattering layer, and outgoing radiation is carried out ahead can be 
made to be able to increase, consequently the extraction efficiency of light can he raised. 
[0009] It is possible to raise the ejection efficiency of light by preparing the interlayer who has a 
refractive index between the refractive index of the aforementioned semiconductor Light Emitting 
Diode chip, and the refractive index of the aforementioned translucency resin between a 
semiconductor Light Emitting Diode chip and the aforementioned translucency resin in the chip type 
Light Emitting Diode covered by the translucency resin as other methods of raising the ejection 
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efficiency of light. 

[001,0] On the other hand, generally, when the epoxy resin with a high refractive index etc, was used 
as a closure resm compared with silicone resin, since it was large, compared with silicone resin, the 
problem that the electric conduction line which connects a semiconductor Light Emitting Diode chip 
and a base electrically was mainly turned off in the joint of an electric conduction line and a base, or 
generated peeling may have produced the coefficient of linear expansion of an epoxy resin. 
[001 1] Then, these people applied for invention which prevents the piece of an electric conduction 
line, or peeling by covering by the epoxy resin, after surrounding the semiconductor Light Emitting 
Diode chip and the electric conduction line directly by soft resins, such as silicone resin with a small 
coefficient of linear expansion, (JP,8-335720 A) 
[0012] 

[Problem(s) to be Solved by the Invention] However, the light emitting device which has the light- 
scattering layer in which titanium oxide was distributed by the resin had the trouble that the resin 
which constitutes a light-scattering layer by the active oxygen produced when light is irradiated by 
titanium oxide decomposed. 

[0013] For this reason, it was difficult for the interface of a light-scattering layer and other elements 
to exfoliate, or for a light-scattering layer to deteriorate by the trouble of a void being formed in the 
light-scattering layer itself, and to be stabilized for a long period of time, and to acquire optical high 
extraction efficiency hi a light emitting device. 

[0014] Moreover, outgoing radiation of the light which emitted light by the pn junction section or the 
barrier layer is earned out to a translucency resin, subsequently to the inside of air, outgoing 
radiation of it is carried out from the aforementioned translucency resin from the semiconductor 
layer which exists m a semiconductor Light Emitting Diode chip, or silicon on sapphire, and it is 
used from it. 

[0015] However, the refractive index (for example, about [ of GaN ] refractive-index:2.2, about [ of 
GaP ] refractive-index:3.3, about [ of sapphire ] refractive-index:4.0) of the material which 
constitutes a semiconductor Light Emitting Diode chip is received. Since the refractive index (for 
example about [ of an epoxy resin ] refractive-index: 1.5-1.6, about [ of silicone resin ] refractive- 
index: 1.4- 1.5) of a translucency resin is small Total reflection of the light which emitted light by the 
pn junction section or the barrier layer is carried out by the interface of the aforementioned 
semiconductor Light Emitting Diode chip and a translucency resin, and the ejection efficiency of an 
efficient light was hard to be acquired (the light which returned in the semiconductor Light Emitting 
Diode chip may be absorbed by the semiconductor layer etc.). ~ 
[0016] On the other hand, the interlayer who has a refractive index between the refractive index of 
the aforementioned semiconductor Light Emitting Diode chip and the refractive-index --of the 
aforementioned translucency resin is prepared between a semiconductor Light Emitting Diode chip 
and a translucency resm. Namely, in the method by which a high refractive-index resin layer and a 
low refractive-index resin layer (refractive index of the refractive-index < semiconductor Light 
Emitting Diode chip of the refractive-index < quantity refractive-index resin of a low refractive- 
index resm) are formed in order on the aforementioned semiconductor Light Emitting Diode chip 
although a low melting glass can be considered as a material of a high refractive-index resin If it is 
going to apply a low melting glass to the crevice of a package, a package will dissolve by the curing 
temperature of a low melting glass, i.e., the melting point. This is because the heat-resistant 
temperature of the liquid crystal polymer in which a refractive index has the highest thermal 
resistance in thermoplastics to the melting point of the low melting glass of 2 being about 400 
degrees C is about 350 degrees C. 

[0017] Moreover, when the epoxy resin layer which is the organic substance was'formed on the 
aforementioned low melting glass after stiffening a low melting glass as usual in order to make into a 
principal component the silica whose low melting glass is an inorganic substance though a low 
melting glass is applied to bases other than a package, there was a problem that exfoliation or a void 
will occur in the interface. 

[001 8] Moreover, after surrounding a semiconductor Light Emitting Diode chip by soft resins, such 
as direct silicone resm, and stiffening silicone resin as usual in invention of preventing the piece of a 
gold streak, or peeling by covering by the epoxy resin, the piece of a gold streak or peeling can be 
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prevented by forming an epoxy resin layer on the aforementioned silicone resin. 
[0019] However, as for Light Emitting Diode, the use under still severer conditions is aiso 
considered in connection with a rise of the need. Exfoliation or a void may occur that it is the case of 
Light Emitting Diode which formed the 1st resin layer in the bottom of such a special condition on 
the semiconductor Light Emitting Diode chip, for example, and formed the 2nd resin layer on it 
further in the interface of the aforementioned 1st resin layer and the aforementioned 2nd resin layer. 
[0020] On the other hand, when high refractive-index silicone resin is compared with the low 
refractive-index silicone resin generally used, the silicone resin of a high refractive index is softer, 
and it is weak to the shock from the outside. Therefore, when the light-emitting-device front face ' 
was made into the silicone resin of a high refractive index, the closure resin may have been torn by 
the shock from some outside. 

[0021] Then, this invention solves the problem mentioned above and aims at offering the light 
emitting device which can acquire the optical high ejection efficiency stabilized for a long period of 
time. 
[0022] 

[Means for Solving the Problem] In order that the 1st light emitting device of this invention may 
attain the above-mentioned purpose, a semiconductor Light Emitting Diode chip is formed on a base. 
In the light emitting device of the semiconductor Light Emitting Diode chip and this Light Emitting 
Diode chip in which the translucency resin was formed so that a surrounding base top might be 
covered at least It has the light-scattering layer by which the inorganic material which scatters the 
light from the above-mentioned semiconductor Light Emitting Diode between the above-mentioned 
base and the above-mentioned translucency resin was distributed, and the above-mentioned light- 
scattering layer has the glass layer by which the above-mentioned inorganic material was distributed, 
and the resin layer formed on this glass layer, and is characterized by the bird clapper. 
[0023] Since inorganic material and a resin layer can be prevented from touching directly when it 
does in this way, degradation of the resin by the inorganic material can be prevented, and the light- 
scattering property stabilized over the long period of time is acquired. 

[0024] Here, the glass said on this application specifications does not take arrangement with a 
regular composition atom, but means the amorphous mineral matter which has disorderly structure. 
[0025] Moreover, in order that the 2nd light emitting device of this invention may attain the above- 
mentioned purpose, a semiconductor Light Emitting Diode chip is formed in the crevice of a 
package. In the tipped type light emitting device which the above-mentioned crevice is filled up with 
a translucency resin, and becomes so that the semiconductor Light Emitting Diode chip may be 
covered It has the light-scattering layer by which the inorganic material which scatters the light from 
the above-mentioned semiconductor Light Emitting Dioderbetween the nab : dve-me^ 
the above-mentioned translucency resin was distributed, and the above-mentioned light-scattering 
layer has the glass layer by which the above-mentioned inorganic material was distributed, and the 
resin layer formed on this glass layer, and is characterized by the bird clapper. 
[0026] degradation of the resin by the inorganic material since light is reflected by the wall surface 
of the above-mentioned crevice, and outgoing radiation of the light can be effectively carried out 
above the above-mentioned package and inorganic material and a resin layer can be prevented from 
touching directly, when constituted as mentioned above - it can prevent - a long period of time - \ 
crossing - stability a light-scattering property is acquired the bottom 
[0027] Moreover, in the 1st concerning this invention, and the 2nd light emitting device, it is 
desirable to have the composition inclined layer from which composition changes to the resin 
material which constitutes the above-mentioned resin layer gradually from the glass material which 
constitutes the above-mentioned glass layer between the above-mentioned glass layer and the above- 
mentioned resin layer. 

[0028] If it does in this way, as compared with the case where a glass layer and a resin layer are 

contacted directly, a glass layer and a resin layer can be joined more firmly. 

[0029] Moreover, as for the above-mentioned resin, in the 1st and the 2nd light emitting device 

concerning this invention, it is desirable that they are an epoxy resin or silicone resin. 

[0030] Furthermore, let the above-mentioned inorganic material be titanium oxide in the' 1st and the 

2nd light emitting device concerning this invention. 
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[0031] With this composition, since a light-scattering layer can be mad^o distribute titanium oxide 
so that a resin may not be contacted directly, degradation of a resin can be prevented, and the light- 
scattering property stabilized for a long period of time is acquired. 

[0032] Moreover, a semiconductor Light Emitting Diode chip is formed in the crevice of a package, 
and the manufacture method of the light emitting device concerning this invention is set to the 
manufacture method of a tipped type light emitting device which the above-mentioned crevice is 
filled up with a translucency resin, and becomes so that the semiconductor Light Emitting Diode 
chip may be covered. An inorganic coating agent is produced by mixing the inorganic material 
which scatters the light from the above-mentioned semiconductor Light Emitting Diode over the 
inorganic substance sol which makes a silica or a siloxane a frame, The inorganic coating layer of a 
gel is formed by applying the above-mentioned inorganic coating agent to the wall surface of the 
above-mentioned package, and drying, It is characterized by including forming a resin layer and 
stiffening the above-mentioned inorganic coating layer and a resin layer by coating a resin on the 
inorganic coating layer of the above-mentioned gel state. 

[0033] If it does in this way, the light-scattering layer which consists of a composition inclined layer 
located between a glass layer, a resin layer, and a glass layer and a resin layer can be easily formed 
in the base and side-attachment- wall side of crevice 5c. 

[0034] Moreover, the light emitting device of this invention according to claim 7 In order to attain 
the aforementioned purpose, a semiconductor Light Emitting Diode chip is formed on a base, and it 
sets to the light emitting device of the aforementioned semiconductor Light Emitting Diode chip and 
the aforementioned semiconductor Light Emitting Diode chip in which the translucency resin was 
formed so that a surrounding base top might be covered at least. The aforementioned translucency 
resin consists of the 2nd resin layer formed on the 1st resin layer formed on the aforementioned base 
at least, and the aforementioned 1st resin layer, and between the aforementioned 1st resin layer and 
the aforementioned 2nd resin layer It is characterized by having the composition inclined layer from 
which composition changes to the material which constitutes the aforementioned 2nd resin layer 
from material which constitutes the aforementioned 1st resin layer gradually. ; 
[0035] If it carries out such, as compared with the case where did not prepare a composition inclined 
layer but the 1st resin layer and the 2nd resin layer are only formed in order on a base, the 
aforementioned 1st resin layer and the aforementioned 2nd resin layer can be joined more firmly. 
Especially, when the principal components of the aforementioned 1 st resin layer and the 
aforementioned 2nd resin layer are the organic substance, an inorganic substance or an inorganic * 
substance, and the organic substance, respectively, the exfoliation which may be produced in the 
interface of the aforementioned 1st resin layer and the aforementioned 2nd resin layer, or generating 
of a void can be prevented,.M.oreover,_a relation called the refractive: index of the refractive-index < 
semiconductor Light Emitting Diode chip of the refractive-index < 1st resin layer of the 2nd resin 
layer is realized. And when the aforementioned semiconductor Light Emitting Diode chip and the 
aforementioned 1st resin layer contact, the aforementioned 2nd resin layer compares the 
aforementioned semiconductor Light Emitting Diode chip with a wrap case directly. Since the total 
reflection of the light in the contact surface of the aforementioned semiconductor Light Emitting 
Diode chip and the aforementioned 1st resin layer decreases, the ejection efficiency of light can be 
raised. Furthermore, it sets between the aforementioned 1st resin layer and the aforementioned 2nd 
resin layer. Since the boundary where a refractive index changes to discontinuity by preparing a 
composition inclined layer between the aforementioned 1st resin layer and the aforementioned 2nd 
resin layer does not exist The ejection efficiency of a better light is acquired without reflecting light 
by the boundary as compared with the case where did not prepare a composition inclined layer but 
the 1st resin layer and the 2nd resin layer are only formed in order on a base at least. Moreover, the 
piece of an electric conduction line or peeling generated in the portion can be prevented by making 
at least one side of the 1st resin layer and the 2nd resin layer into silicone resin with a small 
coefficient of linear expansion etc., and covering a part of electric conduction line at least using it. 
[0036] Moreover, the light emitting device of this invention according to claim 8 is characterized by 
being formed so that the aforementioned 1st resin layer may cover the aforementioned 
semiconductor Light Emitting Diode chip in the light emitting device of this invention according to 
claim 7. 
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[0037] If it carries out such, when a relation called the refractive index of the refractive-index < 
semiconductor Light Emitting Diode chip of the refractive-index < 1st resin layer of the 2nd resin 
layer will be realized, since the total reflection of light [ in / the contact surface of the 
aforementioned semiconductor Light Emitting Diode chip and the aforementioned 1st resin layer / a 
wrap case / directly / for the aforementioned semiconductor Light Emitting Diode chip / in the 
aforementioned 2nd resin layer ] decreases, the ejection efficiency of light can be raised more 
efficiently. 

[0038] Moreover, in the light emitting device of this invention according to claim 7 to 8, as for both 
the light emitting devices of this invention according to claim 9, the aforementioned 1st resin layer 
and the aforementioned 2nd resin layer are characterized by the bird clapper from silicone resin. 
[0039] Thus, since it is covered by either even if there are few aforementioned 1st resin layers whose 
electric conduction lines are silicone resin with a small coefficient of linear expansion when 
constituted, and aforementioned 2nd resin layers, the piece of an electric conduction line or peeling 
can be prevented. ■ 
[0040] Moreover, the light emitting device of this invention according to claim 1 0 is characterized 
by the aforementioned 1st resin layer and the aforementioned 2nd resin layer being silicone resin and 
an epoxy resin, respectively in the light emitting device of this invention according to claim 7 to 8. 
[0041] Thus, if constituted, since a light-emitting-device front face will serve as an epoxy resin, 
adhesion of the light emitting device to the wall surface of the saucer in tie-rod cut distance can also 
be prevented. Furthermore, generally, since the degree of hardness of an epoxy resin is high as 
compared with silicone resin, it becomes strong [ against a shock ] from the outside. 
[0042] Moreover, the light emitting device of this invention according to claim 1 1 is characterized 
by covering the joint of a base and an electric conduction line by the silicone resin of the 
aforementioned 1st resin layer at least in the light emitting de vice of this invention according to 
claim 10. 

[0043] Thus, if constituted, a piece of an electric conduction line or peeling in the portion covered by 
the silicone resin of the aforementioned 1st resin layer by the silicone resin of the aforementioned 1st 
resin layer in the joint of a base and an electric conduction line at the wrap's etc. can be prevented at 
least. 

[0044] Moreover, the light emitting device of this invention according to claim 12 is characterized 
by the aforementioned 1st resin layer and the aforementioned 2nd resin layer being an epoxy resin 
and silicone resin, respectively in the light emitting device of this invention according to claim 7 to 
8 . 

[0045] Thus, since the refractive index of an epoxy resin is higher than the refractive index of a great 
portion of silicone resin When-constituted In almost all cases, a relation called WreFactive index of 
the refractive-index < semiconductor Light Emitting Diode chip of the refractive-index < 1 st resin 
layer of the 2nd resin layer is realized, and the aforementioned 2nd resin layer'compares the 
aforementioned semiconductor Light Emitting Diode chip with a wrap case directly. Since the total 
reflection of the light in the contact surface of the aforementioned semiconductor Light Emitting 
Diode chip and the aforementioned 1st resin layer decreases, the ejection efficiency of light can be 
raised. 

[0046] Moreover, the light emitting device of this invention according to claim 13 is characterized ' 
by covering the joint of a base and an electric conduction line by the silicone resin of the 
aforementioned 2nd resin layer at least in the light emitting device of this invention according to 
claim 12. 

[0047] Thus, if constituted, a piece of an electric conduction line or peeling in the portion covered by 
the silicone resin of the aforementioned 2nd resin layer by the silicone resin of the aforementioned 
2nd resin layer in the joint of a base and an electric conduction line at the wrap's etc. can be 
prevented at least. 

[0048] Moreover, the manufacture method of the light emitting device concerning this invention In 
the manufacture method of a light emitting device which it fills up with a translucency resiri on the 
aforementioned base, and becomes so that a semiconductor Light Emitting Diode chip may be 
formed on a base and the aforementioned semiconductor Light Emitting Diode chip may be covered 
The 1st resin layer of a gel is formed by applying at least the material which constitutes the 1st resin 
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layer on a base, It is Characterized by including stiffening simultaneously forming the 2nd resin 
layer, and the aforementioned 1st resin layer and the aforementioned 2nd resin layer by applying the 
material which constitutes the 2nd resin layer on the 1st resin layer of the aforementioned gel state. 
[0049] If it does in this way, the composition inclined layer located between the 1st resin layer, the 
2nd resin layer, and the 1 st resin layer and the 2nd resin layer can be formed easily 
[0050] • 

[Embodiments of the Invention] The chip type light emitting device of the form 1 of operation 
concerning this invention is explained below the [form 1 of operation], referring to drawing 1 . 
[0051] The light emitting device of the gestalt 1 of operation concerning this invention is chip type 
light emitting diode in which the surface mount which comes to carry out the mould of the 
semiconductor Light Emitting Diode chip 7 to the interior of crevice 5c of a package 5 by the 
translucency resin 6 is possible, and is constituted as follows. 

[0052] In the light emitting device of the gestalt of operation, the package 5 was equipped with one • 
pair of electrode terminals 5a and 5b which are terminals of positive/negative, and the crevice which 
contains a semiconductor Light Emitting Diode chip, for example, is constituted by the liquid crystal 
polymer ete. 

[0053] Moreover, a gallium-nitride system semiconductor comes to grow up for example, on silicon 
on sapphire, die bonding of the semiconductor Light Emitting Diode chip 7 is carried out to the base 
of crevice 5c of a package 5, and the electrode of the positive/negative is connected to the electrode 
terminals 5a and 5b of a package 5 by wire bonding, respectively. 

[0054] And the light-scattering layer 10 is formed in the base and side-attachment-wall side of 
crevice 5c of a package 5. 

[0055] Here, by the light emitting device of the gestalt of this operation, it is especially characterized 
by the bird clapper from the composition inclined layer 2 located between the glass layer 1 formed 
so that it might come to distribute Ti02 particle and the light-scattering layer 10 might touch the 
base and side-attachment-wall side of crevice 5c, the resin layer 3 formed so that the translucency 
resin 6 might be touched, and the glass layer 1 and the resin layer 3. 

[0056] It is the layer in which composition changes from glass material to resin material gradually 
toward the portion which touches the resin layer 3 from the portion which consists of glass material 
which mainly constitutes the glass layer 1 from a portion in which the composition inclined layer 2 
touches the glass layer 1 in the gestalt of this operation, consists of resin material which mainly 
constitutes the resin layer 3 from a portion which touches the resin layer 3, and touches the glass 
layer 1. 

[0057] In the light emitting device of the gestalt of the operation constituted as mentioned above, in 
addition to the light by which outgoing radiation was carried out to the upper part (front), the light by 
which outgoing radiation was carried out in the direction of the light-scattering layer 1 0 is also 
scattered about in the light-scattering layer 10, and outgoing radiation of the light by which outgoing 
radiation was carried out from the semiconductor Light Emitting Diode chip 7 is carried out to the 
upper part (front). 

[0058] Thereby, outgoing radiation of the light by which outgoing radiation was carried out from the 
semiconductor Light Emitting Diode chip 7 is carried out efficiently up (front). 
[0059] Moreover, in the light emitting device of the form of this operation, since the glass layer 1 
which is an inorganic substance is made to distribute Ti02 (titanium oxide) particle which is a 
dispersion particle in the light-scattering layer 10 and resin material is not in contact with direct 
titanium oxide material, the light-scattering property which a resin was not degraded by oxidative 
degradation operation of titanium oxide, and was stabilized over the long period of time is acquired 
[0060] Moreover, in the light emitting device of the gestalt of this operation, since the composition 
inclined layer 2 is formed between the glass layer 1 and the resin layer 3, contact to a titanium oxide 
particle and a resin can be prevented more effectively, and degradation of a resin can be further 
prevented effectively as compared with the case where the composition inclined layer is not formed. 
That is, when the glass layer 1 and the resin layer 3 are contacted directly, a titanium Oxide particle 
and a resin may contact on the boundary, and a resin may deteriorate in the contact portion. 
[0061] However, this invention is not limited when the composition inclined layer 2 exists, and it can 
prevent degradation of a resin by leaps and bounds by separating into a glass layer and a resin layer 
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as compared with the^rentional example that what is necessary is just to have the glass layer 
which ^ contains a light-scattering particle at least, and the resin layer formed on it. 
[0062] Moreover, ui the light emitting device of the form of this operation, since the composition 
inclined layer 2 is formed between the glass layer 1 and the resin layer 3, as compared with the case 
where the glass layer 1 and the resin layer 3 are contacted directly, the glass layer 1 and the resin 
layer 3 can be joined more firmly. 

[0063] Moreover, in the light emitting device of the form of this operation, since the composition 
mclined layer 2 is formed between the glass layer 1 and the resin layer 3, a refractive index can be 
gradually changed between the glass layer 1 with a comparatively large refractive index, and the 
resin layer 3 with a small refractive index. Since the boundary where a refractive index changes 
discontinuously does not exist between the glass layer 1 and the resin layer 3 by this, reflection of 
the light between the glass layer 1 and the resin layer 3 can be prevented 

l^fi ] ^ re i> re, SinCe ^ ° Utg - T g radiati ° n ° fthQ ^ re flective dispersion was carried out [ the 
ight ] by the titanium oxide particle can be carried out above a light emitting device through the 

S^" n 7fr reSm ' r*° Ut bein f. reflected b^een the glass layer 1 and the resin layer 3 optical 
extraction efficiency (outgoing radiation efficiency) can be made higher P 

ES^tSS light - SCattering 10 - the li^ht emitting device of the 

^? f » mic mating a gen t containing ************ by mixin titanium ojdd b 

S first S ° ! ^ &e So1 or siloxan * containing a silica a 

' moS'/tT 1 an '^ anic mating layer in the base and side-attachment-wall side of crevice 5c of a 
package 5 where the inorganic coating agent containing titanium oxide was carried in the 

S A^° n , ? Ct ° r Llght ^ imttin8 Di ° de Chip ^ •W^« to predetermined thickness. 

i+l Next ' form . a resm Ia y er by drying the applied inorganic coating layer, considering as the gel 

Sin'. ^ g ° n 11 r6Sin ^ ** ^ ° rganic Substance > s " ch «» ™ epoxy relin o7siucone 

of^sStyoT ™ TeaniC COatin Z ^ ™ d a resin la 5*r simultaneously by the curing temperature 

ESSJST' li , ght - s< ; a i terin g ^ 10 wh *ch consists of a composition inclined layer 2 located 
between the glass ayer 1 by which Ti02 particle was distributed, the resin layer 3, and the glass 

0067 Ret ' ? h Sm layei ? CaD u be f0rmed in me bESe "« side-attachment-wall side of crevte 5c. 
morganic substance sol which can form a glass layer by low-temperature heating or ordinary 
p^^^m fpr^^l^xaakcs the sol or siloxane containing a silicalframe canbe used ; 
for the morgamc binder for forming the glass layer 1 sea 

wWhi? a f dition ' ! n ^ ^tion, me curing temperature or the temperature not more than it 
rooetl Z£T£T? hCat ^ ^ hard6n me resin Which constitutes the resin layer 3 is said. 

° f ^ 3bOVe °P erat ion explained the titanium oxide which has light 
— ^Ar* 116 11118 klVention is not restricted to this, and when f has 

oS^o^r 8 f d * f ^ lblht y °ther inorganic material which carries out a photocatalyst 

w US6d ' Xt haS me Same 0 P erati on effect as this invention. . 
nhnS^T 6 '' ^.th 18 Mention, it has light scattering and diffusibility, and cannot have a 
at™i«f* y St ° perat,0n ' f or example, various inorganic material, such as a barium titanate, an 
aluminum oxide, silicon oxide, and a zinc oxide, can also be used 

werl ^r 0 T' Wi ? ^ £? im ° f mC ab ° Ve 0 P era tion, although an epoxy resin and silicone resin 
were mentioned as a desirable example as a material of the resui layer 3, this invention may use 

EI ^ l Xample USing me package 5 whic h has crevice 5c explained with the form of 
substate? Z^T ttuSmVenhoncan be a PPhed not only this but when otiier bases, such as a 

£SI F ? exam P le ' a semiconductor Light Emitting Diode chip is formed on a substrate, in the light 
ermttmg device in which the translucency resin was formed, the glass layer by which inorganic ' ■ 
matenal, such as titanium oxide, was distributed is formed, and a resin layer is formed on this glass 
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layer so that the substrate may be touched so that the substrate top arouS the semiconductor Light 
Emitting Diode chip and this Light Emitting Diode chip may be covered, and you may make it form 
a translucency resin on it. Even if it makes it above, it has the same operation effect as the light 
emitting device of the form 1 of operation. " 

The chip type light emitting device of the form 2 of operation concerning this invention is explained 
below the [form 2 of operation], referring to drawing 2 . 

[0074] Inside crevice 15c of apackage 15, the light emitting device of the form 2 of operation 
concerning this invention is chip type light emitting diode in which the surface mount which comes 
to carry out the mould of the semiconductor Light Emitting Diode chip 7 of a publication to the form 
1 ot operation by the translucency resin is possible, and is constituted as follows 
[0075] In the light emitting device of the form 2 of operation, the package 15 was equipped with one 
pair of electrode terminals 15a and 15b which are terminals of positive/negative, and the crevice 
which contains a semiconductor Light Emitting Diode chip, for example, is constituted by the liquid 
crystal polymer etc. ' ■ 4 

[0076] Moreover, die bonding of the semiconductor Light Emitting Diode chip 7 is carried out to the 
base of crevice 15c of apackage 15 through adhesives 16, and the electrode of the positive/negative 
is connected to the electrode terminals 15a and 15b of a package 15 through the electric conduction 
™', To B 8 °,l Str o ea 5' res P e , ctivel y- And for example, the 1st resin layer 1 1, the composition 
inclined layer 12 and the 2nd resin layer 13 are formed in order on the semiconductor Light 
Emitting Diode chip 7. e 
[0077] here, by the light emitting device of the form of this operation, the 2nd resin layer 13 formed 
on the 1st resin layer 1 1 and the 1st resin layer 1 1 forms in order after the semiconductor Light 
Emitting Diode chip 7 especially - having - the [ and ] - it is characterized by having the 
S^° n inclmed . la yer 12 located between 1 resin layer 1 1 and the 2nd resin layer 13 
[0078] The composition inclined layer 12 consists of resin material which mainly constitutes the 1st 
resin layer 1 1 from a portion which touches the 1st resin layer 1 1 in the form of this operation. It is 
the layer from which composition changes to the material which forms the 2nd resin layer 13 from 
the material which forms the 1st resin layer 1 1 toward the portion which touches the 2nd resin layer 
13 from the portion which consists of resin material which mainly constitutes the 2nd resin layer 13 
S P 0 ^.*?"* touches the 2nd resin layer 13, and touches the 1st resin layer 1 1 gradually. 
[0079] In the light emitting device of the form 2 of the operation constituted as mentioned above, the 
ejection efficiency of a better light can be acquired in the interface of the 1st resin layer 1 1 and the 
2nd resin layer 13, without reflecting light by the boundary, since the boundary where a refractive 
index changes discontinuous^ does not exist. Moreover, since the 1st resin layer 1 1 and the 2nd 
resin layer 13 can be jome-d more firmly, it can prevent that exfoliation or a.voidoccurs in the 
mterfaceofttie 1st resui layer 1 1 and the 2nd resin layer 13 irrespective of the material of the 1st 
resin layer 1 1 and the 2nd resin layer 1 3. 

[0080] Furthermore, when a relation called the refractive index of the refractive-index < 
semiconductor Light Emitting Diode chip 7 of the refractive-index < 1st resin layer 1 1 of the 2nd 
resin layer 13 is realized, the semiconductor Light Emitting Diode chip 7 can raise the ejection 
SSoi e n n ° y g 0lUy m ±e 2nd resin la y er 13 355 compared with a wrap case 

[0081] Moreover, the piece of the electric conduction- line in the portion etc. can be prevented at least > 
by covering the joint of electric conduction lines, such as a gold streak, and electrode terminals 15a 
mnoon xr m ! "r Sm * ayer .^th small coefficient of linear expansion, such as silicone resin. 
[0082] Nex the formation method of the composition inclined layer 12 in the light emitting device 
ot the gestalt of this operation is explained. 

(1) Form the 1st resin layer 1 1 by applying the material of the 1st resin layer 1 1 to predetermined 
thickness so that the semiconductor Light Emitting Diode chip 7 by which die bonding was carried 
out to the base of crevice 15c of a package 1 5 may be covered first. 

[0083] Here, it can determine whether to be a wrap or not with the material of the 1st resin layer 1 1 
by adjusting the amount of the material of the 1st resin layer 1 1 etc. for the joint of an electric 
conduction line and electrode terminals 15a and 15b. 

(2) Next, without stiffening the 1st resin layer 11, at the time of the gel state, on the 1st resin layer 
11, apply the material of the 2nd resin layer 1 3 further, and form the 2nd resin layer 13 
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(3) And stiffen t sunultaheously the 1st resin layer 1 1 and the 2nd resin layer 13 in the temperature or 
time which both layers harden. F 

[0084] | If it does in this way the composition inclined layer 12 located between the 1st resin layer 1 1 

nLo rCSm yef u' ^ d ^ l8t resin Iayer 1 1 md * e 2nd resin la yer 13 can be formed easily. ' 
[0085] moreover - the form 2 of operation - the [ the 1st resin layer 1 1 or ] - resins, such as an 
epoxy resin silicone resin, an amorphous polyamide, and UV hardening resin, can be used as a 
material of 2 resin layers 13 

[0086] Moreover, as for the configuration of the 1st resin layer 11, with the form 2 of operation, it is 
desirable that it is convex smooth ] as shown in drawing 2 . The light which carries o* incidence of 
this to the interface of the 1st resin layer 1 1 and the 2nd resin layer 13 is because it is easy to cam? 
out outgoing radiation to the 2nd resin layer 13, without carrying out total reflection since the 
incident angle becomes small. However, in the form 2 of operation, even if the 1st resin layer 1 1 is 

layl7l3 MOreOVer ' * ^ limited t0 especiall y a™™ 4 of the 1* resin layer 1 1 and the 2nd resin 
[0088] Furthermore, although the example using the package 15 which has crevice 15c explained 

^£Z^^^^ n can be applied not ^ <* but wh - —1 

SoHelw 7 Xample ' T h ? Wn ? - ^ awin g 3 ' while ^ bonding of the semiconductor Light Emitting 
Diode chip 7 given m the form 1 of operation is carried out to a base 21 by adhesives 22 it « 

on t ^ le f t odete 7 nina J . 21a and 21b in a base 21 electrically through die electric conauSTine 
20 and the 1st resin layer 17, the composition inclined layer 18, and thf 2nd resiniayer 1 9 may be 
further formed - in order on the semiconductor Light Emitting Diode chip 7 3** iv may be. 

By the [example 1] MOCVD (organic-metal vapor growfo) mefood, me lanimating of foe nitride 
semiconductor layer of terrorism structure is carried out on silicon on sapphire to doub^ Such 
blue (470nm) Light Emitting Diode chips in which p electrode and n electrode were forSe^at foe 
same side side of foe nitride semiconductor layer are prepared 

[0090] Next, this Light Emitting Diode chip is set to a die bonder, a face up is carried out to foe 
crevice of foe package which has an electrode terminal, and die bond is carried out to it A package 
is transported to a wire bonder after die bond, wire bond of foe n electrode^ a Light^fong Dtode 
chip is earned out to foe electrode terminal of the package corresponding to it by foe *Z sfreak and 
wire bond of foe p electrode is carried out to another electrode tenninal * * ' 

w^ nlS^iT 1 " 11 ° xide / ith * transported to mould equipment and vacuum degassing 

-- it applies to predetermined thickness in the base and side-attachment-Wall side of a creviceTf a 
package where foe mixed silica solution was carried in the semiconductor Xig£ ^Wttfog oTode chip 

HS StiU m ° re * Sa f ie siHcone resin A transparent and colorless at a pressure correction 

formula dispenser on it is poured in at the time of foe gel state before carrying out foe hardefong 

J^refr^ 6 S1 ^^ S ^^r ***** *» titanium oxide wnuMi^S^i^Sn A 

EmftW n ? ° n f 1 ^ Slh f° ne rCSin A is hardened simultaneously, and this is set to Light 
Emitting Diode of an example 1 in 150 degree-Cx 4 hours ""^gai 

So^ 

optical output ratio of foe light emitting device of an example 1 on foe basis of foe light emitting 

ftjti^^ZT^ ^ ^V 6 ^ 6 ^ W3S COnstituted frora ^^ne reTh^Aof 
1.41 like foe light emittmg device of an example 1 except a wrap in foe Light Emitting Diode chio 

^S"' * ~ P a Ught-scaWng laye^St^ 

fostTd'di!^ 1 are prepared 

^h^l ^ ? 1 h f af ° rem ! ntl ^ ed Llght Emittin g Diode chi P is carried out to foe package 
mootw T £ 6 temUnal by ** Same ° peration 38 311 exam P^ 1 through a gold streak: 
[0095] next, mould equipment - transporting - silicone resin B transparent and colorless to foe 
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crevice of a package at a pressure correction formula dispenser -- a Light Emitting Diode chip and a 
gold streak - the whole - a wrap - it pours into convex like Silicone resin B is a refractive index 
1 .52, degree-of-hardness 25shore (A), and viscosity 1 800 mPa-s. 

[0096] Next, the still more nearly same refractive index transparent and colorless at a pressure 
correction formula dispenser on it pours in silicone resin A of 1.41 at the time of the gel state before 
carrying out the hardening reaction of the silicone resin B. Then, each resin layer is hardened 
simultaneously and this is set to Light Emitting Diode of an example 2 in 150 degree-Cx 4 hours. 
[0097] Next, it became 1.1 times when asked for the optical output ratio of the light emitting device 
of an example 2 on the basis of the light emitting device for comparison shown in an example 1 It 
became clear with constituting from this experimental result like the light emitting device of an 
example 2 that an optical output improves certainly. 

[0098] Furthermore, 100 light emitting devices of an example 2 were manufactured, and the spalline 
test was performed. When -40 degree-Cx 15 minutes, and 100 degree-Cx 15 minutes were performed 
on condition that 1040 cycles, in all 100 pieces, the piece of a gold streak or peeling did not generate 
a spalhng test. ~ " 

As the 1st resin layer, as silicone resin [ of 1.52 ] B, and the 2nd resin layer, as for the light emitting 
device m the [example 3] example 3, a refractive index is constituted like an example 2, except that a 
refractive index uses the epoxy resin of 1.50. a light emitting device [ in / an example 3 / especially / 
here ] - a gold streak - the epoxy resin of the aforementioned 2nd resin layer ~ a wrap - alias ~ 
there is nothing - a gold streak - the whole - silicone resin B of the aforementioned 1st resin layer - 
- a wrap — it is characterized by things 

[0099] Next, it became 1.2 times when asked for the optical output ratio of the light emitting device 
ot an example 3 on the basis of the light emitting device for comparison shown in an example 1 It 
became clear with constituting from this experimental result like the light emitting device of an 
example 3 that an optical output improves certainly. 

[0100] Furthermore, 100 light emitting devices of an example 3 were manufactured, and when the 
spalhng test shown m an example 2 was performed, the piece of a gold streak or peeling was not 
generated in all 100 pieces. 

As the 1st resin layer, as the epoxy resin of 1 .60, and the 2nd resin layer, as for the light emitting 
device in the [example 4] example 4, a refractive index is constituted like the light emitting device of 
an example 2, except that a refractive index uses silicone resin A of 1 .41. By the light emitting 
device m an example 4, it is characterized by not covering the joint of a gold streak and an electrode 
terminal by the epoxy resin of the aforementioned 1st resin layer, but covering by silicone resin A of 
the aforementioned 2nd resin layer especially here. 

[0101] Next it became 1 . 1 timeswhen asked for the optical output ratio of the light emitting device 
ot an example 4 on the basis of the light emitting device for comparison shown in an example 1 It 
became clear with constituting from this experimental result like the light emitting device of an 
example 4 that an optical output improves certainly. 

[0102] Furthermore, 100 light emitting devices of an example 3 were manufactured, and when the 
spalhng test shown in an example 2 was performed, the piece of a gold streak or peeling was not 
generated in all 100 pieces. ~ : 

the titanium oxide which stated the light emitting device in the [example 5] example 5 in the 
example 1 - 50wt(s)% - with the light-scattering layer of the mixed silica solution Except that a 
composition inclined layer is formed in the interface of the 2nd resin layer which the 1st resin layer 
which the refractive index stated in the example 2 becomes from silicone resin [ of 1.52 ] B and a 
refractive mdex become from silicone resin [ of 1.41 ] A, and the aforementioned 1st resin layer and 
the aforementioned 2nd resin layer, it is constituted like an example 1 . 

[0103] The portion of the gold streak except having been especially covered in the light-scattering 
layer by the light emitting device in an example 5 here is covered by silicone resin B of the 
aforementioned 1st resin layer. 

[0104] Next, it became 1.3 times when asked for the optical output ratio of the light emitting device 
of an example 5 on the basis of the light emitting device for comparison shown in an example 1 It 
became clear with constituting from this experimental result like the light emitting device of an 
example 5 that an optical output improves by leaps and bounds. 
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[0105] 

[Effect of the Invention] According to the light emitting device of this invention, the light emitting 
device which can acquire the optical high ejection efficiency stabilized for a long period of time can 
be offered so that clearly from having explained above. 

[0106] Moreover, according to the manufacture method of the light emitting device of this invention, 
the light emitting device which can acquire the optical high ejection efficiency stabilized for a long 
period of time can be manufactured easily. 



[Translation done] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor Light Emitting Diode chip is formed on the base characterized by 
providing the following, and it is the light emitting device of the semiconductor Light Emitting 
Diode chip and this Light Emitting Diode chip in which the translucency resin was formed so that a 
surrounding base top might be covered at least. The above-mentioned light-scattering layer is a glass 
layer which is equipped with the light-scattering layer by which the inorganic material which scatters 
the light from the above-mentioned semiconductor Light Emitting Diode between ,the above- 
mentioned base and the above-mentioned translucency resin was distributed and by which the above- 
mentioned inorganic material was distributed. The resin layer formed on this glass layer. 
[Claim 2] The tipped type light emitting device which the above-mentioned crevice is filled up with 
a translucency resin, and becomes so that a semiconductor Light Emitting Diode chip may be formed 
in the crevice of a package characterized by providing the following and the semiconductor Light 
Emitting Diode chip may be covered. The above-mentioned light-scattering layer is a glass layer 
which is equipped with the light-scattering layer by which the' inorganic material which scatters the 
light from the above-mentioned semiconductor Light Emitting Diode between the above-mentioned 
crevice and the above-mentioned translucency resin was distributed and by which the above- 
mentioned inorganic material was distributed. The resin layer formed on this glass layer. 
[Claim 3] The light emitting device according to claim 1 or 2 which has the composition inclined 
layer from which composition changes to the resin material which constitutes the above-mentioned 
resin layer from glass material which constitutes the above-mentioned glass layer between the 
above-mentioned glass layer and the above-mentioned resin layer gradually. 

[Claim 4] The above-mentioned resin is the light emitting device of any one publication among the 

claims 1-3 which are an epoxy resin or silicone resin. 

[Claim 5] A light emitting device given in any 1 term of the claims 1-4 whose above-mentioned 
inorganic material is titanium oxide. 

[Claim 6] In the manufacture method of a tipped type light emitting device which the above- 
mentioned crevice is filled up with a translucency resin, and becomes so that a semiconductor Light 
Emitting Diode chip may be formed in the crevice of a package and the semiconductor Light 
Emitting Diode chip may be covered An inorganic coating agent is produced by mixing the 
inorganic material which scatters the light from the above-mentioned semiconductor Light Emitting 
Diode over the inorganic substance sol which makes a silica or a siloxane a frame, The inorganic 
coating layer of a gel is formed by applying the above-mentioned inorganic coating agent to the wall 
surface of the above-mentioned package, and drying, The manufacture method of a light emitting 
device including forming a resin layer by coating a resin on the inorganic coating layer of the above- 
mentioned gel state, and stiffening the above-mentioned inorganic coating layer and a resin layer. 
[Claim 7] A semiconductor Light Emitting Diode chip is formed on a base, and it sets to the light 
emitting device of the aforementioned semiconductor Light Emitting Diode chip and the 
aforementioned semiconductor Light Emitting Diode chip in which the translucency resin was 
formed so that a surrounding base top might be covered at least. The aforementioned translucency 
resin consists of the 2nd resin layer formed on the 1st resin layer formed on the aforementioned base 
at least, and the aforementioned 1st resin layer, and between the aforementioned 1st resin layer and 
the aforementioned 2nd resin layer The light emitting device characterized by having the 
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composition inclined layer from which composition changes to the material which constitutes the 
aforementioned 2nd resin layer from material which constitutes the aforementioned 1 st resin layer 
gradually. 

[Claim 8] The light emitting device according to claim 7 formed so that the aforementioned 1st resin 

layer may cover the aforementioned semiconductor Light Emitting Diode chip. 

[Claim 9] The light emitting device according to claim 7 to 8 which both the aforementioned 1st 

resin layer and the aforementioned 2nd resin layer become from silicone resin. 

[Claim 10] The light emitting device according to claim 7 to 8 which the aforementioned 1st resin 

layer and the aforementioned 2nd resin layer become from silicone resin and an epoxy resin 

respectively. ' 

[Claim 11] It sets to the light emitting device according to claim 10 to which wire bonding of a base 
and the semiconductor Light Emitting Diode chip was carried out through the electric conduction 
line, and the silicone resin of the aforementioned 1st resin layer is a wrap light emitting device about 
the joint of a base and an electric conduction line at least. 

[Claim 12] The light emitting device according to claim 7 to 8 which the aforementioned 1st resin 
layer and the aforementioned 2nd resin layer become from an epoxy resin and silicone resin 
respectively. , 

[Claim 13] It sets to the light emitting device according to claim 12 to which wire bonding of a base 
and the semiconductor Light Emitting Diode chip was carried out through the electric conduction 
line, and the silicone resin of the aforementioned 2nd resin layer is a wrap light emitting device 
about the joint of a base and an electric conduction line at least. 

[Claim 14] The manufacture method of a light emitting device which is characterized by providing 
the following and which it fills up with a translucency resin on the aforementioned base, and 
becomes so that a semiconductor Light Emitting Diode chip may be formed on a base and the 
aforementioned semiconductor Light Emitting Diode chip may be covered. Form the 1 st resin layer 
of a gel by applying at least the material which constitutes the 1st resin layer on a base. Form the 2nd 
resin layer by applying the material which constitutes the 2nd resin layer on the 1st resin layer of the 
aforementioned gel state. Stiffen simultaneously the aforementioned 1 st resin layer and the 
aforementioned 2nd resin layer. 



[Translation done.] 
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